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EXECUTIVE SUMMARY 

The U.S. Department of Agriculture (USDA) Food and Nutrition Service (FNS) administers 
the National School Lunch Program (NSLP) and School Breakfast Program (SBP). It is required by 
law to update program meal patterns and nutrient standards to reflect the most current dietary 
guidance, the 2005 Dietary Guidelines for Americans (DGA) (U.S. Department of Health and 
Human Services and USDA 2005), which incorporate the Dietary Reference Intakes and serve as a 
basis for the MyPyramid food guidance system (Guenther et al. 2007; USDA 2009). FNS requested 
that the Institute of Medicine (IOM) form an expert panel to recommend changes to the nutrient 
standards and menu-planning approaches used in the school meal programs since 1995. The panel 
has recently published its recommendations (IOM 2009b). While the panel was preparing that 
report, FNS also commissioned this study. 

This report describes work using nationally representative 2005 data from the School Nutrition 
Dietary Assessment-Ill (SNDA-III) study to develop a simulation model to predict the potential 
implications of changes in policies or practices related to school meals and school food 
environments. The model focuses on three domains of outcomes: (1) the nutritional quality of 
reimbursable meals as served to (or selected by) students in the NSLP and SBP, (2) the nutritional 
quality of the breakfasts and lunches consumed by children who participate in these programs, and 
(3) student participation rates. The model was intended to assist FNS in assessing the effects of the 
IOM panel’s recommendations and other possible changes in school meals and the school food 
environment. 

School meal program policies may have a variety of anticipated and unanticipated effects on the 
nutritional quality of meals served and consumed and on program participation. For example, efforts 
by schools to reduce the fat content of the meals they offer could have both the intended 
consequence of improving the nutrient profile of the school meals served to or selected by students 
and the unintended consequence of reducing program participation. Sorting through the full set of 
outcomes resulting from the implementation of a particular policy change is challenging. Many of 
the outcomes are related, which makes it difficult to identify the mechanism through which the 
policy affects the outcome. 

This study had two objectives. The first objective was to find characteristics of school meals 
and school food environments that are (1) associated with the nutritional quality of school meals 
and/or of children’s diets and (2) are suitable targets for potential changes in policies and/or 
practices. The second objective was to use the identified school meal and environment 
characteristics to develop predictive models to estimate the effects of potential policy/practice 
changes on the three primary outcome domains listed above. These predictive models were then 
combined into a comprehensive simulation model that links not only a number of factors that 
influence the outcomes of interest, but that also links multiple outcomes — some of which influence 
each other — within a single framework. This type of comprehensive framework enables model users 
to estimate not only the anticipated effects of a particular policy but also the unintended 
consequences. 

The work began by developing a conceptual framework in which changes in policies and 
practices affect the three outcome domains listed above. Next, food and nutrient outcomes of 
interest were selected based on foods and nutrients of concern in children’s diets, as identified by 
IOM (IOM 2009a), with a focus on those for which policy options were represented in the SNDA- 
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III data. Table 1 shows the outcomes that were selected. “Target” outcomes were modeled 
explicitly. “Collateral outcomes” were not modeled as targets of policy action themselves, but were 
examined to determine if there would be unintended negative consequences related to these 
outcomes from policy/ practice changes intended to affect one or more of the target outcomes. 



Table 1. Outcome Measures 



Type of Outcome Measure 


NSLP Outcomes 


SBP Outcomes 


Student Participation 


NSLP Participant on 
Recall Day 


SBP Participant on Recall 
Day 


Characteristics of Meals 
Served 


Target Outcomes: 
Saturated fat (% kcal) 
Fluid milk servings 
Fruit servings 
(excluding juice) 
Vegetable servings 
Dark green & orange 
vegetable servings 


Target Outcomes: 
Saturated fat (% kcal) 
Fluid milk servings 
Fruit servings 
(excluding juice) 


Characteristics of Meals 
Consumed 


Target Outcomes: 
Saturated fat (% kcal) 
Fluid milk (MPEs) 
Fruit (MPEs) a 
Vegetables (MPEs) 
Dark green & orange 
vegetables (MPEs) 


Target Outcomes: 
Saturated fat (% kcal) 
Fluid milk (MPEs) 
Fruit (MPEs) a 
Added sugars (MPEs) 




Collateral Outcomes: 
Calories (kcal) 
Saturated fat (grams) 
Total fat (% kcal) 
Sodium (mg) 

Vitamin A (meg RAE) 
Potassium (mg) 
Magnesium (mg) 


Collateral Outcomes: 
Calories (kcal) 
Saturated fat (grams) 
Total fat (% kcal) 
Sodium (mg) 

Vitamin A (meg RAE) 
Potassium (mg) 
Magnesium (mg) 



a MPEs of fruit refers to all fruit except juice; it includes both fruit consumed as whole fruit and 
fruit consumed as part of mixed dishes. 

kcal = calories; meg RAE = micrograms Retinol Activity Equivalents; mg = milligrams; MPEs = 
MyPyramid equivalents; NSLP = National School Lunch Program; % kcal = percentage of calories; 
SBP = School Breakfast Program. 

Variables describing features of meals as offered and the school environment that were possible 
avenues for policy/ practice changes were then identified. For example, some of the meals-offered 
variables identified were whether whole milk is offered, the number of days per week that fresh fruit 
is offered, and the percentage of weekly entrees that are high in saturated fat. Examples of school 
environment variables include whether the school has an on-site kitchen where meals are prepared 
and whether any a la carte items (other than low-fat milk) are offered. Systematic procedures were 
used to assess which of these policy/practice variables had sufficient variation across 
schools/students within the data and also were associated with the nutritional quality of school 
meals and/or of children’s diets. For example, bivariate correlations between each policy/practice 
variable and the outcome it was intended to affect were examined; variables with stronger 
correlations were selected for inclusion in the models. The final list of policy/practice variables 
included as independent variables in the models is shown in Tables IV.3 and IV.4. 
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Baseline models (models that show the relationships between policy/practice variables and 
outcomes in 2005) for each target outcome were then estimated. Models were also estimated for 
other important (“collateral”) outcomes to test for unintended effects of policy/practice changes. 
An important feature of the statistical methods used to estimate the models was controlling for self- 
selection of students who took school meals by using instrumental variables (IV) methods. 

The predictive models were combined into a simulation model that enables the user to predict 
the potential implications of changes in policies or practices on the nutritional quality of meals 
served and consumed and student participation rates. The user specifies a policy reform by making 
changes to one or more of the policy/ practice variables. The model then calculates a predicted value 
of each outcome for each school/ student, using the coefficients and error terms from the baseline 
models. Predicted values of outcomes are averaged across all schools or students and the results are 
automatically displayed in formatted tables. 

Three examples of policy reforms were simulated: (1) Reform 1: Discontinue offering reduced- 
fat and whole milk at both lunch and breakfast; (2) Reform 2: Offer fresh fruit daily at both lunch 
and breakfast; and (3) Reform 3 (Lunch Only): A comprehensive reform that consists of the 
following policy/ practice changes that apply only to lunch: (a) discontinue offering reduced-fat and 
whole milk, (b) offer french fries and similar potato products no more than one day per week, (c) 
offer fresh fruit daily, (d) no longer allow juice to be served, and (e) offer dark green or orange 
vegetables at least two days per week. 

The simulation results can be summarized as follows. Reform 1 is predicted to decrease the 
percentage of calories from saturated fat in lunches and breakfasts served to or selected by students 
and to decrease the likelihood that fluid milk would be selected at breakfast. Reform 1 is also 
predicted to decrease participation of elementary school students at lunch and secondary school 
students at breakfast and to increase participation of elementary school students at breakfast. In 
addition, Reform 1 is predicted to decrease the percentage of calories from saturated fat in lunches 
consumed by elementary students and to increase the energy from saturated fat consumed by 
secondary students at lunch and by elementary students at breakfast. 

Reform 2 is predicted to increase the frequency with which fruit is served or selected in 
elementary schools at lunch, but to decrease it in secondary schools at lunch (this is an unintended 
result). Reform 2 is also predicted to increase fruit servings at breakfast, to decrease participation at 
both lunch and breakfast, and to increase MyPyramid equivalents (MPEs) of fruit (excluding juice) 
consumed by elementary students. 

Reform 3 is predicted to increase servings of fruit, vegetables (other than fried potatoes), and, 
specifically, dark green and orange vegetables. It is also predicted to decrease energy from saturated 
fat served, decrease participation, increase consumption of energy from saturated fat (an unintended 
result), decrease consumption of fluid milk (also unintended), and to increase consumption of fruit 
(excluding juice) and vegetables. 

It is possible that some of the simulation results are not statistically significant. The simulation 
model could be enhanced by the addition of standard error calculations, enabling the user to 
determine whether simulation results are statistically significant. Resampling methods can be used to 
calculate the significance of simulated policy changes, but time and resource constraints in this study 
did not permit adaptation of these methods for the simulations. In addition to calculating standard 
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errors, the simulation model could also be enhanced by the following areas of future research: (1) 
adjusting for the large number of zeros in counts of servings of fruits and vegetables, (2) examining 
interactions between participation and the policy/practices variables, and (3) making revisions that 
would help simulate effects of the recommendations in the IOM report (IOM 2009b). 



xviii 




